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中の安全を確保するため，脳低温療法施行患者の PHT Cp 値にもとづきCp変動要因を詳細に解析
することによって，初回投与から維持量を考慮した PHT至適投与設計を検討した．PHTの負荷投
与量を 10.6 mg/kg とし，臨床上やむを得ず 6mg/kg/day が維持投与量とされた群をⅠ群 （11 症例），
4 mg/kg/day が投与された群をⅡ群（13症例）とし，群間で比較検討した．その結果，I群では 10















































































































































Cp normal binding = Cp’/{（1－α）（P’/PNL）+α} … (1)




















































































































































































































































1）  Official Journal of the Japan Society of 
Neurotraumatology, Guidelines for the 
Management of Severe Head Injury, 
Neurotraumatology, 23 （1） : 1－52, 2000
2）  T. Abe, T. Aruga, et al. Guidelines for the 
Management of Severe Head Injury 　
（Second edition） , Neurotraumatology, 29, 
Supplement, 1－115, 2006
3）  Jennett B, Teasedale G, Neurophysical 
sequelae. Management of head injury, Davis 
Co., Philadelphia, 281－288, 1981
4）  Temk in  NR ,  D ikmen SS ,  Wi l ensky 
AJ, et al: A randomized double blind－
study of phenytoin for the prevention of 
posttraumatic seizures. N Engl J Med 323: 
497－502, 1990
5）  Korey, SR., Eﬀ ect of dilantin and mesantoin 
on the giant axon of the squid. Proc. Soc. 
Exp. Biol. Med., ;76（2）:297－9, 1951
6）  Esplin, DW., Effects of diphenylhydantoin 
on synaptic transmission in cat spinal cord 
and stellate ganglion. J. Pharmacol. Exp. 
Ther., 120（3）:301－23, 1957
7）  Miyake Yasufumi: Posttraumatic epilepsy 
‒risk factor, indication of anticonvulsants 
and surgical treatment－ Neurotraumatology 
26: 35－39, 2003
8）  間中信也, 急性期から慢性期に至る抗てんか
ん薬の使用. 救急医学. 25: 1585－1588, 2001
9）  Clifton GL, Miller ER, Choi SC, et al: Lack 
of eﬀ ect of induction of hypothermia after 










































19）  Boucher BA, Rodman JH, Jaresko GS, et 
al. Phenytoin pharmacokinetics in critically 
ill trauma patients. Clin Pharmacol Ther, 
44:675－683, 1988
20）  Boucher BA, Rodman JH, Fabian TC, et 
al. Disposition of phenytoin in critically ill 
trauma patients. Clin. Pharm, 6（11）: 811
－817, 1978
21）  Bradley A. Boucher, Scott D. Hanes, 
Pharmacokinetic alterations after severe 
head injury. Clin. Pharmacokinet. 35（3）: 
209－221, 1998
22）  Leslie K, Sessler DI, Bjprksten AR, Moayeri 
A. Mild hypothermia alters propofol 
pharmacokinetics and increases the 
duration of action of atracurium. Anesth 
Analog, 80:1007－1014, 1995
23）  Schaible DH, Cupit GC, Swedlow DB, et al. 
High－dose pentobarbital pharmacokinetics 
in hypothermic brain－injured children. J 
Pediatr, 100（4）: 655－660, 1982
24）  橋口正行, 鏑木盛雄, 大野恵子 他. 重症外傷患
者におけるミダゾラムの適正使用に関する
研究. 臨床薬理の進歩, 23, 133－138, 2002
25）  M. Kaburagi, M. Yoshida, T. Nakayama, 
A. Utagawa, T. Moriya, N. Hayashi . 
Pharmacodynamics eﬀ ects of antibiotics in 
hypothermia in vitro. Journal of Japanese 
Association for Acute Medicine, 12, 2, 43－53, 
2001
26） Butler, TC., The metabolic conversion 
of 5 ,  5 －diphenyl hydantoin to 5 －（p－
hydroxyphenyl）－5－phenyl hydantoin. J. 
Pharmacol. Exp. Ther., 119（1）:1－11, 1957
10）  Marion DW, Penrod LE, Kelsey SF, et al: 
Treatment of traumatic brain injury with 
moderate hypothermia. New Engl J Med 
336: 540－546, 1997
11）  Shiozaki T, Sugimoto H, Taneda M, et al: 
Selection of severely head injured patients 
for mild hypothermia therapy. J Neurosurg 
89: 206－211, 1998
12）  A. Sakura. Therapeutic hypothermia. 
Japanese Journal of Clinical Medicine 69 
（4）: 642－647. 2011
13）  Iida Y, Nishi S, Asada A: Effect of mild 
therapeutic hypothermia on phenytoin 
pharmacokinetics. Ther Drug Monit. 23
（3）:192－197, 2001
14）  Kumiko M, Yasuji K, Jin H, Yoichi T, 
Kazuhiro S, Yoshihiro T, Yasuto S. :The 
variability of plasma protein binding 
of phenytoin in epileptic patients with 
hypoalbuminemia. YAKUGAKU ZASSHI. 
105（5） 475－480.1985
15）  Gail D Anderson, Christopher Pak, Kenneth 
W Doane, Kay G Griffy, and H Richard 
Winn, : Revised WINTER－TOZER equation 
for normalized phenytoin concentrations 
in trauma and elderly patients with 
h yp o a l b um i n em i a .  Th e  Anna l s  o f 
Pharmacotherapy. 31: 279－284, 1997




17）  K. Dohi, T. Aruga. Brainhypothermia　
Therapy　in　the　Patients　with　
Neurotrauma. Japanese Journal of Intensive 
Care Medicine, 27（8）:733 ～ 741, 2003
18）  Hooper WD,  Bochner F ,  Ead ie  MJ , 
Tyrer JH. Plasma protein binding of 
diphenylhydantoin. Eﬀ ects of sex hormones, 




Study of the practical administration plan of phenytoin
 under brain hypothermia
Koji Karasawa*１, ２）,  Isao Saito１, ２）,  Shunsuke Nakamura３） , Kenji Dohi３）
 Atsuko Minemura１） , Yasufumi Miyake３）,  Tohru Aruga３）
and Jun－Ichiro Murayama１,２）
1）  Department of pharmacy, Showa university hospital
2）  Department of Hospital Pharmaceutics, School of Pharmacy, Showa 
University
3）  Department of Emergency and Critical Care Medicine, School of Medicine, 
Showa University
*  Current aﬃ  liation : Department of Analytical biochemistry, School of Pharmacy, 
Showa　University
Abstract
Phenytoin （PHT） has been used to prevent epilepsy for patients with the severe head injury 
under the postresuscitative condition. However, the concentration of PHT in plasma of the 
patients under the brain hypothermia tends to increase and the dose of PHT often has to be 
adjusted for each patient to maintain the proper concentration, 10 to 20 μg/mL. In this study 
we tried to ﬁ nd factors inﬂ uencing the plasma concentration of PHT, and to optimize dosage 
of PHT by comparative study dividing the brain hypothermia patients into two groups; group 
I: the loading PHT dosage of 10.6 mg/kg/day, the maintenance dosage of 6 mg/kg/day, and 
group II: the maintenance dosage of 4 mg/kg/day. 
Of 11 cases in group I, 10 cases showed the decrease in the dosage of PHT due to the 
increase in PHT blood concentration. Variable elements such as patient’s clinical condition, 
age, sex, body weight, liver function, serum albumin, drugs co－administered, and plasma 
concentration of PHT were compared between two groups. We also checked and compared the 
number of cases that PHT dosage was decreased or discontinued due to elevated concentration. 
As the results, a signiﬁ cant diﬀ erence was observed in the number of cases of decreased PHT 
dosage. Moreover, the lowering of body temperature of patients under the brain hypothermia 
treatment was an important factor to modulate the pharmacokinetics of PHT. 
In conclusion, the PHT dose of 4 mg/kg/day is recommended as the maintenance dosage 
under the brain hypothermia.
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